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PROBLEM TO BE SOLVED: To provide a cold formed coil spring of high strength and 
superior fatigue resistance and productivity by drawing a steel for coil spring, subjecting it 
to oil-tempering to obtain a wire of the drawing of not less than a specified value, 
performing the coiling forming of it in the cold condition, and hardening it using an 
induction heater. 

SOLUTION: A steel for coil spring is formed into a wire of 38% or higher and is preferably 
cold-coiled. The coil spring is induction-heated to be hardened, while being rotated. The 
steel for coil spring has a composition consisting by weight of 0.55-0.75% C, 1 .0-2.5% Si, 
0.3-1 .5% Mn, at least two kinds of metals selected from among a group of 1 .0-4.0% Ni, 
0.5-2.5% Cr and 0.1-1 .0% Mo, and at least one kind of metal selected from among 
0.05-0.6% V, and 0.05-0.6% Nb, and the balance substantially being Fe. The fatigue 
resistance is desirably increased if the depth of a hardened layer is 45-100%, when the 
wire diameter is 5 mm or smaller, or 45-75%, when the wire diameter is 5 mm or larger. 
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m^X 9 0 O CX 1 $Ha < ? ) JniftLT^^ . jW^Ail 
2rvv. -ecof^, l»*F$rffl^T6 4 Orx l^HSUDfftLT 
<aHL$"ffo^. CixCiO. S$9 5 0%T\ §I!B03* 
$1600MPa, ^»3. 2 mmW>( ;Ur >/\"— JgS: 

[0052] wiUa»J4BI2t:^lSfc:*-^* , K?fM 

f>A- !8Sr^(gJ"C3-< 'J>'^L. m%.3. 2mm, a 
^/P4"W5^20. 0mm(3^;WH^2 3. 2m 

m) . ®m$n€>. o^. immtA. om. o>?amz 
iziz&zm t ti. *-<)i>^ yn— memmim-ikA y-tv 
x-m^ixxte oawftt#*>9 . tttm^za b 

yym:^Lfz, 

[0053] 4 5 0*CX 2 0 ^OffiaffiR L- £ 

ft-?*:. Hui*t^:lll^JijSI^aDl^g*ffl 

= 80kHz, «felEV= 13. 7 1 k V. W&Wfc 
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1=8. S A . 3 A Mf&<?MWfr. n = 5 B/&'T#> -> 
A* 

[0 0 54] lOOOXJfcJWML 5#|BHH*U 
L>mXti$k7tX*tzi 5f*£SUfc. &*M<IT'^L-A 

a ^ /n«a<^waft(i . ta»a.8eitsrffl v >t -t-^aag 

&8lJ£LAfctf>T*&l». 

[0055] ISiS-rS itISM fc $ ( t* >y # xm 

$ : 5 60-6 1 OHV) kKc&XotZ. JSHftffiXix 
f&tc 4 6 0 r. x 2 0 ^HBTCRK L&fr-? A. «I <D£SH L 
«***P (*m#Hm) CfcgjllJfcU £«JL 
A* iXC. Pittn£9MfU IAS4 7mm<7)3^;Wf 
fak LA* ::<7>k£. Hfto5£$C3 2 . 1 N/mrn Tib 
->fc. 

[0056]*C, 5&f2<* 0 . 6t't'>y*Xlg§ 5 5 0 
HVCORCW (7*>>'h' • ^ y h • V-i^— ■ is 3 •■/ 
h ) Sr . 7 3 m/ s x 2 0#T-f >"<y-im LT ^ 3 

■y ht-^y^iTot. &^t\ may? 3 (Afv^BB 

) (£ J: 0 Mfc L > 2 2 5 "C x 2 0 4Ma<0fiffl«|* £ L 
SrSBILfc. 

[0057] 312 j£SSf?"L 3^l«50!atfJtiaWt:o^ 
JgO^ * 9 4 0 °C LT . iS)51^!S«in^*rff o A 

aim. mim&mt ^mx-h z« znmmmwwm. 

mmmmLf = 8 0 kHz. f£i£®±V = 12. 63k 
V. fit|&m«fil = 8. OA. 3-f;H«ac7)HIte^n = 5 

®/?£T'£>r>A, 

( ffi 3 igtffl ) *?dt01li * ^^AixBt^IAixiS 

ima . 3s 1 nsfeWi: h«t**> £ . i <r>m»^m<r>m. 
mmmamf =sokHz. [**&mjEv=i 1. 4<sk 
v . immm. 1=7. 2 a , 34 ^tfia^igiaa n = 5 

tummtt (swoxx-v) zmmtiz. ztxmn 

mi. *4n-?- yrt-im £ ff a , 
[00 58] z0)*4ns7-y/*—t&lk LT. m&m*) 
9 0 o cx 1 Kffl < ? ) tumtxmmxii^^K %<r> 
tk. 5 5 ocx ittmrnLxmrnizfi^fc. ztaz 

J: 9. &9 3 7%T, ^IID5i§2050MPa, 0 

3 t^i-x^(cscr§ . mammim 3 4 /wf *» &h 
3t la:, mmfemmMt ■ ffimiz'ntti)>~>tzum 

[0059]^5, ^mtiEOttCt*. ^3^f »J 
mtzm L T#f««^r*»o A , 
(tffilli) 

( 1 ) mz 



ss 1 3 m&m&tfimmiz-^ >t t- ? * x«s o 

>f*5:iBJj£L. <Z<nim&m4lZ7ikLtz. BI4+fc*J^ 
■C, » 1 ItKlfl . £ 2 £fitf*k SB 3SUtMRtf]t3(SMS: 
^•ii-fil 1 0 0 0 C{f 9 4 0*Cl£ ia. 8 8 O'Ctfta 

[0060] mmzu . 7^;nt' ••/ § mam* 

m ^ >T . mgffiMi 300~500gi:LA„ 3^f ;L« 
iaWHWiUcok *X. 3^f ;Wf fawrtW**^ -e^«lffiriB 

S^iMth-T^ ^JH^MAixf^t' y^XSlS t«Jgt 
A<7)T\ •?-<5')teM«:f#-ti-Tll4K^LA. 
[ 0 0 6 1 ] 3:iA 3-f M£U<r)fom\zm&-th<r>\,Z. 

nmzftm-t&immiitftmxi o ^a* < . ii^rtdi 

izio ^ ^T t |S1«T'$) h . fllAiiaifeWS v ><5 f . M7Jl 
f^t* y^x«|§tiif<^o^. iiKi, ^AiiB#IS]^ 

L . tt«W(C-7A^ xir>f h a^H^T'^ A A*> k * A 

^its . t -? k t , %o>m±>\^ < , mzmmi 
[ o o 6 2 ] fiL. mMm<?>i>cr>it-r<<xf*i&£X'm i 

A-> T *) . lt!KM<0 1 (zit^T S®* J 3£5£ LT V »A . 
cnfzib. #^M£>:M /Mffcti. Jt^"J03-f;Wf 
fctcJf<H*£Uiw!itJK* IT LT v k #i ^>ft & . 

( 2 > mm^m\<n^m 

m 1 JtP^IS 3 UttM&l^lfclRMfconT , 3 -f /Hfiart 

[0063] mmx'^Etrnmsf^fumtL^e oom 

PaTfc^)*A ^Ki£ff^0~7 0 um<n<fflX'U. SI 3 

^ < =5: oT iJ 0 . £t*Wcmftm&% Ltilf . Mii^ 
tfeMt JtlSCTi;|5l^y.±^JEffiSglD^2: t, oTV t 

( 3 ) ^®ffl$ 

m 1 3lB»W&tflt!RWtoi >T. 3 yH/iart 
fflk^fiiliWSSr. *Mffl$ltT'M«L. ^f.)^*$rH6 
tcSA. 

[0 064]H4>. Rmax(i©AiS$$r, Rzti+i 
Wffl$£7FL. *(4t±fttwAtniT-*>S 4 V»-f^.^ 
^iJtJtl^JJ; 0*lBffi3til*«I±LT^«. t 

( 4 ) 

mi frbmsmmm&vtiMmiz^x . #3^yuf^ 

i&X'><yi±±.Wfci>cr)$:i-4 9—>VX'ti$-te%it. 3-f 

)iwtx(?mm&ft?:M&Mm (fs* = 1 o ofg) tsh 

^LA, <-Wffl«r¥m2:ll70 ( a ) - ( d ) <c^„ 
[0065] mmo^A Mi i^mixi, . Jt«M«<Ot, 
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x i> . m izmxfcm? t>$r< o . aMw^is 

^ilPJ i: lti&fWov vt £ . 08 ^ L 

# { flS*JMI: LT i oWftfrZ> . 

[ 0 0 6 6 ] S&A&KNti, ffiHtomffiSni 1 m 

m 2 £ 1 0 0<8"CML 1 OOmmX 1 0 OmmOia 

[0067] «|gtft{WiJttgffl£*? L, ttJM&Oftfc L 
( 5 ) ft&iftlgk 

m&m^xm^mg&ftvK m. t. t. Ftctoww 

j^Lrt:, 094>?>O#¥%?f<ft£nrf, 09^)1Hlttl2 

[00 68] flffittlMi. Wi5*rm=7 0 0Mp 
a „ JKil5* ra = 610Mpa. ti$©&3Ug£ 1 S 0 0 
rpmtUff->^ M. T. T. Ffc{±, V-Y 

tufc*x0Mwz kx-hh, mi mmm&vm 2 mmm 
tmmtzM 1 x mwwjctftK m3mmmi±, ^ 

< 6 ) vmwm 

( a) . ( b ) fciSLfc. 

[0069] naffffijEtt. t'f^tn -f 'Mffc^M 

mtommzn Lxm.nm 1 < itwtfcs . =» -r ;wf 

(7) £<ttf> 

-3 *> . < 1 1 is 1 muffuam 2 siiswko v >r 
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[0070] msmt&miz^xit. ^maimmbm 
tt±t-t& zbitmtnz t . ttsgra&s&sftcct- 

h b $ IZlt . tt*ixfflJK£ 9 1 0 ~ 1 0 1 0 'C b-^h b 
[0071] J: O^iST'ff o b & tzit. IS^^fflAft 
[0072] 

izxixtf, wmw) 38%a±.b-rz>zkiiziL') . z 

ammcrffim^ 4 'J > 9'tfmifim% b ts: 0 . 3 A >j v 7 

mzmmm<7)mLtf%<. P^fotrnt*). 3 4 tut 
MfhvM&z+jHz&nb&zbtfX'Z, mm. mm 

®.b\^*4)VT- >.> s'-^<7)1ttt Ztkfr Loo . mm b 

imi i mmmxmmi fzmm<mmii^mmafki-m 

[02] USSMoxg^^-fST'^l.,. 

[03] itis^x^ ^ w^mxh h . 

[05 3 SIJtMtMJSffll^a-fA-oriaiTJHeiG^j^ff 

[06 ] mimb\mm<7)34 iiutmimmzzm- 

[07 ] ^(5i|hit^(?iJc7)3^ ^tfiaofjfflWIilftifitc 
(08 ] *M(?"J-!:ltl50yw3-f /Kfiafc:o^T:ffl»7)» 
[09] ^tfeM i: Jt*SSf«l<7) a /I 
[010] »35t*«WtJtK«tov^T, ffitffi^tt^^ 

10 

2 0 jDBri'fA- 

3 0 

4 0 A^jEK^CiS 
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t Q il m 



1 0 Mm 




1 0 $im 
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BHTCtfta 



1. BfOS 
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l. E4Q6 
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I. E+07 
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